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ABSTRACT: The space- time variation laws of nitrog en content in different r iver sections, water periods and years in the

Second Songhua R iver in China is described in detail. The results show that there is dir ect relation between the nitrogen

content variation in river water and that in w astew ater from cit ies and runoff water o f both banks of the river . Nitrate and

nitr ite contents in water in flood period are higher than that in mid and low water periods. In flood per iod, nitrate content

in w ater increases gradually w ith the ex tension of river section, ammonia content in polluted river sect ion is higher than

t hat in unpolluted river section. N itrate and nitrite contents in w ater in the flood, mid and low water per iods from 1985 to

1989 were slightly higher than t hat from 1980 to 1984 and from 1990 to 1994, ammonia content in w ater increased annu-

ally.
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� � The w ater pollut ion in the Second Songhua River

has been paid much at tent ion to for a long t ime.

M any environmental scient ists have done a lot of re-

search work on it, but most of research contents were

to focus on heavy metal pollution and organic pollu-

t ion in w ater, and lit t le about nitrogen ( Fu et al . ,

1992; Wang et al , 1982, 1992; Xu et al . , 1992) .

T he nit rogen content is an important index of w ater

quality, especially the ammonia and nitrite, w hich

are sensit ive to water quality. So, it is necessary to

make a systemat ic analysis and assessment on the dy-

namic variat ion of nit rog en content in the Second

Songhua River.

1 � SELECTION OF MONITORING SECTION

AND MONITORING PERIOD

Five sect ions were selected on the trunk stream

of the Second Songhua River( F ig . 1) . The monitor-

ing period for each sect ion is low w ater period

( February) , mid w ater period ( December ) and flood

period ( August ) , respectively. The monitoring t ime

w as from 1980 to 1994.

F ig. 1 � Sketch of monitoring sect ions

�
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2 � SPACE-TIME VARIAT ION LAWS OF NI-

TRATE

2. 1 � T he Variat ion of Nit rate Content in Water at

the Same Sect ion in Dif ferent Water Periods

At Fengman sect ion, the change range of NO3-N

content is from 0. 44 mg/ L to 0. 62mg / L in mid and

low w ater periods, from 0. 27mg/ L to 0. 36 mg/ L in

flood period. T he lat ter is obviously low er than the

former. This implies that NO3-N content is controlled

by the volume of flow in this sect ion.

At Hadaw an sect ion, NO3-N content in f lood

period is obviously higher than that in low and mid

w ater periods. The main cause is that the river sec-

t ion receives a larg e quant ity of surface runoff with

nitrogen from urban and suburban areas.

At each of 3 sect ions in the low er reaches of the

river, the variation law is sim ilar, that is, NO3-N

content in f lood period is higher than that in low and

mid w ater periods ( F ig . 2) . This implies that the n-i

t rogen fertilizer com ing f rom the paddy f ield and dry-

farm ing f ield of both banks of river is one of the main

causes that make the NO3-N content increase in f lood

period.

2. 2 � T he Variat ion of Nit rate Content in Water in

the Same Water Period at Dif ferent Sect ions

In low w ater period, NO3-N content at Feng-

man sect ion is slight ly higher than that at Hadaw an

sect ion and Hongqi sect ion. NO3-N content doesn� t

increase at the latter two sections, though they have

received a large quantity of liv ing and industrial

w astew ater f rom Jilin City . The cause is that the riv-

er section doesn� t freeze in w inter from Fengman sec-

t ion to Hadaw an section ( 30 km) . A larg e oxygenat-

ed area forms in the section, so NO3-N decomposed

rate is high.

But from Hongqi sect ion to Ganshuig ang sec-

t ion, the NO3-N content tends to increase gradually

( Fig. 2) . T he reason is that the living and industrial

w astew ater of Changchun City and Songyuan City en-

ters the river here. In mid w ater period, the variat ion

of NO3-N content at each sect ion is similar to that in

low w ater period. In f lood period, NO3-N content in-

creases gradually f rom Fengman sect ion to Gan-

shuigang sect ion ( F ig. 2) . The f irst reason is the con-

fluence of liv ing and indust rial w astew ater, the sec-

ond reason is that the nit rogen fertilizer from the pad-

dy field and dry farmland on both banks of the river

f lows into the river w ith surface runoff . This phe-

nomenon is agreement with the highest content of

suspend solid in w ater in f lood period .

F ig. 2� The var iation of NO3-N content at

five river sections of the Second Songhua

R iver in thr ee water periods

2. 3 � T he Annual Variat ion of Nitrate Content in the

Water

In order to ent irely know annual variat ion law s

of NO3-N content , NO3-N contents in dif ferent years

and different water periods are shown in Fig . 3. T he

f igure indicates that the NO3-N content in the period

f rom 1985 to 1989 w as higher slightly than that in

the other tw o periods.
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Fig . 3 � The annual var iat ion of nitrogen content in

water in the Second Songhua River

3 � SPACE-TIME VARIAT ION LAWS OF NI-

TRITE

3. 1 � The Variat ion of Nit rite Content in Water at

the Same Sect ion in Dif ferent Water Periods

As shown in Fig. 4, at Fengman section, the

difference of NO2-N content is lit tle in three w ater

periods, and NO2-N content in flood period is slightly

higher than that in low and m id w ater periods. The

Fig . 4 � The variation of NO 2-N content at

five river sections o f the Second Songhua

River in three w ater periods

variation law of NO2-N content is not sim ilar to that

of NO3-N content at this sect ion.

At Hadaw an sect ion, NO2-N content in flood

period is obviously higher than that in low and mid

w ater periods. This implies that the w astew ater f rom

Jilin City and runoff w ater contains lots of NO2-N.

At Hongqi section, NO2-N content in f lood per-i

od is higher than that in low and mid w ater periods

too. The cause is that the industrial w astew ater and

farm w ater w ith NO2-N flow into the river.

At Songhuajiangcun section, NO2-N contents in

f lood and mid w ater periods are similar and higher

than that in low water period, but they are 2. 3,

0. 3, 2. 9 t imes lower than that at Hongqi sect ion in

f lood, mid and low w ater periods, respect ively.

At Ganshuigang section, NO2-N content in flood

period is higher than that in low and mid water per-i

ods. This is because that the w astew ater f rom

Songyuan City and runoff w ater contains a certain

quant ity of NO2-N.

3. 2 � The Variat ion of NO2-N in Water in the Same

Water Period at Different Sect ions

In low w ater period, NO2-N content at

Hadaw an sect ion and Hongqi sect ion is sim ilar and

3. 1 t imes higher than that at Fengman sect ion. T he

reason is that Hadawan and Hongqi sect ions accept

industrial and living w astew ater from Jilin City and

w astew ater f rom sugar refinery w hich located be-

tw een Jilin City and Hadaw an.

At Songhuajiangcun sect ion, NO2-N content is

about 2. 3 t imes low er than that at two sections of up-

per reaches, but higher than that at Fengman sec-

t ion. T he main reason is that there is no indust rial

and living wastewater discharged this section, being

the result of the river sel-f purif icat ion.

At Ganshuigang section, the cause of NO2-N

content increasing is that the section reveives the in-

dust rial and living wastewater f rom Songyuan City.

NO2-N content variat ion law in flood period is similar

to that in low and m id w ater periods at different sec-

t ions( F ig. 4) , but its content is higher than that in
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low and mid w ater periods obviously. T he main rea-

son is the effect of runoff w ith NO2-N in rainy season

besides the ef fect of the indust rial and living w astew a-

ter.

3. 3 � The Annual Variation of NO2-N Content

T he annual variat ion of NO2-N content in w ater

is not obviously, but NO2-N content in the period

from 1985 to 1989 is slightly higher than that of the

other two periods ( Fig. 3) . The result is similar to

the annual variat ion of NO3-N content.

4 � SPACE-T IME VARIAT ION LAWS OF AM-

MONIA

4. 1 � The Variat ion of Ammonia Content in Water at

the Same Sect ion in Dif ferent Water Periods

As shown in Fig . 5, at Fengman sect ion, am-

monia content in w ater is relat ively low and the con-

tent in w ater in mid water period is slightly higher

than that in low w ater period and flood period.

Fig . 5� T he variation of ammonia content at five

river sections o f the Second Songhua

River in three w ater periods

At Hadaw an section, ammonia content variation

law is similar to that at Fengman sect ion, but the

content increases obviously. This implies that the

w astew ater of Jilin City most g reat ly af fect ammonia

content variation.

At Hongqi sect ion, ammonia content is higher

than that of Hadaw an sect ion, though the content in

f lood period is low er than that in mid w ater period.

The result is caused by the ammonia in wastewater

f rom sugar ref inery and nitrogen fertilizer from paddy

f ield and dry- farming f ield of both banks in the river

section joining the river.

At Songhuajiangcun sect ion, ammonia content in

3 water periods is relat ively low , but the content in

f lood period is obviously higher than that in m id and

low w ater periods. This is because the nitrogen fert i-l

izer of farmland leaches into the river.

At Ganshuig ang section, ammonia content in

low w ater period is higher than that of mid water pe-

riod and f lood period. It has relat ion to the amount of

w astew ater discharg ed by Songyuan City and the vo-l

ume of flow .

4. 2 � The Variat ion of Ammonia Content in Water in

the Same Water Period at Different Sect ions

Ammonia content in w ater at all sect ions of low-

er reaches of Hadawan sect ion is higher than that of

Fengman section, especially at Hadawan section, it is

the highest compared w ith that of all other sect ions.

The main reason is the w astew ater f rom Jilin City

discharging into the river. In low and m id w ater per-i

ods, ammonia content decreases gradually f rom

Hadaw an sect ion to Ganshuig ang sect ion. In f lood pe-

riod, the content reaches the highest value at Hongqi

section and then decreases gradually.

4. 3 � The Annual Variat ion of Ammonia Content in

Water

The yearly variation of ammonia content in w a-

ter of the Second Songhua River is very apparent.

The content in water in the period from 1980 to 1984

is 0. 77mg/ L , increasing to 0. 90 mg/ L in the period
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from 1985 to 1989, and up to 1. 37mg/ L in the per-i

od from 1990 to 1994. This indicates that the yearly

v ariat ion of ammonia content in w ater increases grad-

ually ( F ig. 3) . So, f rom now on, in the management

w ork of the pollut ion controlling of the Second

Songhua River, it is necessary to limit discharge

amount of ammonia in wastewater.

5 � CONCLU SIONS

( 1) NO3-N content in w ater increases gradually

w ith the ex tension of the river in dif ferent w ater per-i

ods at all sect ions except Fengman section. NO3-N

content in f lood period is higher than that of low and

mid w ater periods at the same sect ion. NO3-N con-

tent in w ater in the period from 1985 to 1989 is high-

er than that in the periods f rom 1980 to 1984 and

from 1990 to 1994.

( 2) NO2-N content increases obviously at the

sect ion receiv ing indust rial and living w astew ater at

different sections. At the same sect ion, NO2-N con-

tent in flood period is higher than that in low and mid

w ater periods. NO2-N content in w ater in the period

from 1985 to 1989 was slight ly higher than that in

the other two periods.

( 3) Ammonia content variat ion is af fected appar-

ently by the w astew ater f rom city. It is up to the

highest value at the polluted sect ion ( Hadaw an sec-

t ion) and then decreases g radually w ith the ex tension

of the river . From 1980 to 1994, the yearly variat ion

of ammonia content in w ater was intended to increase

gradually with years.

( 4) One of the main reasons of high ammonia

content in w ater is nitrogen fertilizer w hich is dis-

charged into the Second Songhua River w ith surface

runof f from paddy field and dry farmland on both

banks of the river. Nit rog en content in the Second

Songhua River doesn� t ex ceed the standard of its w a-

ter function.
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